1. Introduction {#sec1}
===============

Pericentric inversions are among the frequent chromosomal rearrangements associated with genetic disorders with a frequency of 1-2% \[[@B1], [@B2]\]. Pericentric inversions result from a two-break event which occurs between the short (p) and the long arms (q) within the chromosome followed by a 180° rotation of the intercalary segment. The phenotype of the inversion carrier depends on the type of inversion, size of the inverted part, and the chromosome involved \[[@B3]\]. In this report, we describe the distinct clinical phenotype and the karyotype of a boy with dysmorphic facial features and mild mental retardation associated with a pericentric inversion of chromosome 8.

2. Case Report {#sec2}
==============

An 8-year-old male child with dysmorphic facies and mild mental retardation was referred to the Institute of Genetics, Hyderabad for cytogenetic evaluation. He was born after full term as the third child in the sibship of nonconsanguineous parents. He had delayed developmental milestones, neck holding at the age of 5 months, walking independently at the age of 2 years and 5 months, and started speech at the age of 3 years and 5 months. The dysmorphic facial features included mild lupeus, micrognathia, low-hair line, hypoplasia, hemiatrophy of left side of the face, abnormal size of ears, hypothenar, hypoplasia of chin, and tongue tie. His external genitalia were normal. Psychological evaluation of the child was carried out using Senguin form board and Vineland Social maturity physical examination scale \[[@B4]\]. The intelligent quotient was found to be 64 indicative of mild mental retardation.

MRI Scan report of the propositus was normal, but his EEG study was suggestive of generalized seizure disorder. He had hyperactive behavior with slurred speech. It is informed that the boy was frightened by loud sounds and is presently attending a special school.

Chromosomal analysis of peripheral blood lymphocytes was performed using GTG banding for the propositus and their parents \[[@B5], [@B6]\]. A rearranged chromosome was observed in the propositus with pericentric inversion of chromosome 8 with break point at p 11.2 and q 21.2 regions ([Figure 1](#fig1){ref-type="fig"}). The normal submetacentric chromosome 8 is seen as a metacentric chromosome after inversion. The parents showed normal chromosomal constitution there by indicating the chromosomal rearrangement in the proband as *de novo.*

3. Discussion {#sec3}
=============

Inversion comprises approximately 10% of structural aberrations where pericentric inversions clearly outnumbered paracentric rearrangements. Pericentric inversion results from a two-break event in which there is a break in each arm including the centromere. Reorientation of a sequence of genetic material apparently does not influence its function, and breakage reunions at most sites do not cause an abnormal phenotype. Most pericentric inversions involve breakpoint in the centromeric heterochromatin of chromosome 1, 9, and 16. These inversions are generally inherited and considered clinically insignificant heteromorphisms as their breakpoints are in the repetitive noncoding sequences. In contrast, inversions with euchromatic breakpoint when they occur *de novo* are sometimes associated with abnormalities as there is a potential for gene disruption or position effect \[[@B7]\].

Pericentric inversions have been described in every chromosome with varying frequencies. Inversions of chromosome 8 account for approximately 8% of all observed pericentric inversions, which include the rare occurrence of inversions in chromosome 1, 8, and 16. A possible reason for such rare finding may be due to unequal crossing over causing lethality \[[@B8]\].

Pericentric inversion of chromosome 8 has been reported in 50 unrelated families. The break points in the short arm involve band p 11, p 12, or p 2 while break points on the long arm are evenly distributed along all its length \[[@B9]\]. Stanley et al. \[[@B10]\] reported a case of recombinant 8 occurring in the offspring of a man carrying inv (8) (p 12; q 13) \[[@B9]\]. Another case of recombinant (8) was observed by Grix et al. \[[@B11]\] in a family where the chromosome abnormality was found to be inv (8) (p 23.2; q 23.1). Mattina et al. \[[@B9]\] reported inv (8) (p 23; q 22) in a Sicilian family which was also reported by others \[[@B9], [@B12]\]. In the present study, we report a novel pericentric inversion in the chromosome 8 with the novel break points of p 11.2 and q 21.2, in a dysmorphic child with mild mental retardation.

Some of the clinical features observed in the propositus are similar to the earlier reports of partial overlap of the chromosomal imbalance. However, the variable features such as mild mental retardation, facial dysmorphology, and hyperactiveness can be attributed to the inversion fragment between p 11.2 and q 21.2. \[[@B3], [@B11]\]. The phenotypic abnormality present in the child is suggestive of the involvement of euchromatin, wherein the break points occur in the active genes which result in the disruption of the gene/s function.

Analysis of the p 11.2 and q 21.2 bands at the genetic level showed the presence of genes; CHRNA2 gene-cholinergic receptor, nicotinic, alpha 2 (neuronal), FGFR1 gene-fibroblast growth factor receptor 1, GDAP1 gene-ganglioside-induced differentiation-associated protein and KCNQ3 gene-potassium voltage-gated channel, KQT-like subfamily, and member 3 which are essential for the normal functioning of the brain. Disruption of these genes due to the chromosome rearrangement may alter the modulation of the neuroproteins which in turn may influence normal functioning of brain resulting in mild mental retardation and seizures as seen in the propositus \[[@B13]\]. The rearrangement of the chromosome may thus result in altered gene function and expression of abrogated proteins which are implicated in gross delayed development resulting in dysmorphic features and mild mental retardation.
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